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as on the contrary. Fillies living always in Water want 
no Eye-lids, becaule the fame Water keeps their Eyes 
ever moift and clean 5 with which anftver the Gen- 
tleman was fatisfy’d. But I have fince found that I was 
out in my aflertion, for- Flounders, Piaife, Soles, and F 
believe all flat Fillies can cover their Eyes 5 and if they 
had not, l fancy they would lofe their Sight, becaufethe 
laid fort of Fifb are not -fo nimble as others in Swimming 
being only able to move their Tails, the chief Inftrn- 
ments of Speed, upwards and downwards 5 wherefore 
thefe Filhes in a Storm don’t betake themfelves to the 
bottom of the Sea, as I am inform’d, but dig themfeives 
holes in the Sandj which fecures them from being caft 
upon the Beach or Strand : Now if they had not Eye¬ 
lids, the fharp points of Sand, whilft they are making 
thejr Nefr, would wound the Tunicks of their Eyes, 
whereby the Tranfparency thereof would be deftroy’d, 
and the Filhes become Wind 5 which is a farther proof 
how perfect every Creatare is in its own Species. I con¬ 
clude. oV. 


IV. A Letter from Mr Antony van Leeuwenhoek, 
concerning the Tubes or Canals'that convey the yellow 
Sap in the Herb called Chelidomum maju 5 , or 
Celandine , &c. 

'Delft in Holland , September \ 6, 1704. 

T He Heer Peter Hotton, Profeflbr in Phyfick and Bota¬ 
ny at Leyden, and Fellow of the Royal Society,made 
me a Vifit lately, and difeourfing of feveral things, hede- 
fir’d me, that I would examin the Chelidomutn majus, to 
wit, whether the Canals or Tubes that bring up the yel¬ 
low Sap were diftinguifht or feparated from other Tubes 5 
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I comply’d with his requeft, and imparted to him my 
poor Observations. 

He return’d me an anfwer to that Letter, and at the 
fame time fent me a Plant of the Indian Fig, upon which 
the Cochineel Worm, (for fo the Profdlor calls 
thole Animalcula ) are to be found ; and the Leaves of 
two forts of Aloes, to try whether there were in them 
feveral forts of Tubes that bring up the Yellow Sap, &c, 

I think it not improper to communicate to your 
Honourable Body my poor Remarks upon the fame fub- 
jeft. 

You muft know then, that I’ firft obferv'd the external 
Skin or Membrane of the Leaves of Aloes, to difcover, 
if poffible, of what Tubes or Pipes they were compos’d * 
but do what I could, I was not able to find out the Con¬ 
junction of the Parts, becaule that Membrane was fb 
weak and tender, that it always broke without any re¬ 
markable Difcovery, 

In this Difquifion I obferv’d that in the faid Membrane 
there lay, as it were preft in roundifh Particles that look’d 
like little Bladders, and in thofe little Bladders, green 
Particles, that had a Sap in ’em 5 and they lay as it 
were in a right Line, and fo interwoven with each other, 
that they ferv’d ( as I imagin’d ) for Tubes or Canals.* 

The impreflions ofthefe round Particles was in feveral 
places fo regular, that each ccnfifted of fix fides, difpos'd 
in the exa&eft order that can be imagin’d 5 and in each 
Particle one might difcover a Protuberance, and they 
were feparated from one another by Rings or Circles, 
which I fuppos’d to be the Canals. 

I caufed a fmall part of the foremention’d Hexangular 
Particles to be drawn juft as it appear’d thro my Micro* 
(cope, fee Tab. 2. Fig. 1. A B C D in which fome of the 
Canals, in order to diftinguifh them the better, are re- 
prefented outwards, as at A BC D. 
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When I examin'd farther into the Aloes Leaf, I difco- 
ver’d another fort of Veffels or Canals, in which the Sap 
appear’d fome what Reddifh. 

S took the Sap out of the find Veffels, to try whether 
there were any Sak Particles therein, and what Figure 
they were of 

I let this Sap Hand a little that fome part of it might 
evaporate, and the Salts coagulate, and placing fome of it 
before my Microfcope, I obferv’d with wonder a great 
number of long, {lender Particles, that lay in the Sap, 
and were (harp or pointed at both ends3 and forafmuch 
as Iimagin’d that thefe long Particles could not be co¬ 
agulated in that fmall time that the Sap was preft out . of 
the Canals, but rather that they w r ere there before, 1 
endeavour’d to bring the (aid long Particles out of the 
Veffels, fo that there fhould come very little Sap with 
’em, that the Painter might fee them more diftindtly 3 
which having brought to pafs, Icaufed a few (out of fe- 
veral hundreds that in a flfort time I had heapt together) 
to bedeferibed, as ypu may fee in Fig. z. EFGH. 

The faid {lender Particles appeared thro the Microf¬ 
cope very clear and tranfparent 3 I laid them upon a 
clean Glafs plate, and viewing them about three weeks 
after, I faw with wonder that fome of them had affuroed 
a Peach color, and efpecially fuch as lay clofe, or upon 
one another. 

My next Attemptwas to know how thefe (harp Parti¬ 
cles were ranged or placed in the Veffeh, and whether 
they were to be found in all Canals. 

At laft, after feverai Obfervations, by Breaking and 
Cutting in pieces the Aloes Leaves, I brought my mat¬ 
ters lb far to bear, that I placed them fo nicely before 
the Painters Eye, that he could not only fee the forefaid 
long pointed Particles lying in thofe Rings- or Circles, 
which I imagin’d to ferve for Canals, as in Fig. 3.1K L M, 
in the middle of five rows between I and K 3 but I caufed 
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him alfo toobferve how that a fmall piece of Leaf was 
feparated by me after fuch a manner, that the Ends or 
Points of thofe fharp Particles ftretcht themfelves beyond 
the Canals, as is here reprefented in N and O. 

Thefe Sharp Particles lay within a fmall cotnpafs, like 
little Bundles, as is fhown in the figure, but they don’t 
all lye in fuch order, nor always fo dofe to each Other, 
but at a greater diftance in feveral places, and fometimes 
indeed clofer too: Now you muft take notice that Fig. 3, 
I K L M, as it appears to the naked Eye, did not cover 
more Space than a large Grain of Sand 5 from whence 
we may guefs what an infinite number of fuch Sharp 
Particles are included in one Leaf of Aloes 5 in this 
Figure, or in each of thefe Particles, are a great many 
parts to be feen which feem to be Canals 5 and I fuppofe 
moreover, that each Circle; or the Membranes thereof, 
in which the Sap, and othet Parts are (hut up, are alfo 
full Canals. 

Next, we proceed to the VCfTels or Canals, which lye 
fomething deeper in the Leaf, and of which I have 
made fome mention before ; thefe alfo I fet before the 
Painter, who has delineated them as in the following 
Figure. 

Fig. 4. ABCDEFGHI reprefents one of the inward 
lying Veflels or Canals, which is in a manner furrounded 
and involv’d in a fort of Matter, which one would take 
to be a Vifcous or Slimy Matter, and which, as well as I 
was able, I endeavour’d to feparatefrom it 5 from thefe 
VefTels or Canals in four diftindh places (and all in a very 
little fpace) there proceeded kind of Branches, as two 
between D E F G, and two between H I, which run 
crofs from the Leaf. 

Thefe Twigs or Branches unite themfelves again in 
one Vein or Canal that lies juft by ’em, which is not 
near fo great as the firft mention’d Canal, and this Union 
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or Conjunction is defcribed by KLMNOPQ.R, and 
there are three fuch Small Canals to one Great one. 

Yea, the faid Vein or Canal that runs acrofs is not on¬ 
ly joyn’d to a Second afcending Vein, which extends it 
felf the length of the Leaf, but it goes farther, and falls 
into a third Canal, which alfo runs the length of the 
(aid Leaf, as may be feen in the fame Figure by S TV 
W X Y Za 3 and who knows but if one could inveftigate 
the conjunction of the Veflels, that this order runs 
through the whole Leaf. 

I fancied with my felf, that fome of thefe Veins or 
Canal* were compos’d of long Particles, that extended 
themfelves parallel, and very near to each other, but in 
a Winding and Serpentine motion, to the end that the 
faid Veins ftiould never fall in with one another, but al¬ 
ways remain open and diftinft 3 and agreeably to this 
opinion, I have fbmetimes, but very feldom, taken thofe 
parts out of the Canals, fo that the Painter could draw 
them after me. 

In the faid Fig. 4. by W B C D E F X is reprefented the 
laft mentioned Particle which makes a Canal, but of a ve¬ 
ry fmall length, and leems to be of a flattilh fhape, as be¬ 
tween W and B 3 but viewing it more narrowly, we 
found that the Teeming Flatnefs was occafion’d by the 
Canals lying fo clofe to each other 3 for we law clearly 
that B was two diftind Canals when they were ftretcht 
out, as in B C F 3 and that one of thole Canals was again 
fubdivided into two more, as from C to D 3 and the 
Painter judged that thofe flender Particles D and E ftill 
fpun themfelves into more fubdivifions. 

Now one can’t come at a fight of thefe laft mention’d 
Parts by cutting the Leaf through, but you muft tear it in 
pieces 3 and even then for the moft part thefe Canals, 
with the forefaid particles, will be alfo broken before one 
can get a fight of them. 
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I have view’d thole winding Particles that lye in the 
Canals or Vefiels of other Leaves, when they were fo ex¬ 
ceeding fmalland fine, that it was as much as one cou»d 
do, with a {harp Eye and a good Glafs, to perceive their 
Meanders, or Serpentine Motion. 

After this I took that particle of the Aloes-leaf which 
I had before examin’d lengthwife, and cut it acrofs, 
and view’d it in that pofition, that I might difcover the 
Orifices or Openings of thofe Canals that in Fig. 4. are 
defcribed in their whole length by A BC D. 

In Fig. 5. HIKL are reprefented ( as they appear’d 
thro a Microfcope that did not enlarge the objeft fo 
much as that thro which I view'd Fig. 1. and 2.) fix great 
Tubes, which (how themfelves in the lafi: mention’d Vcf- 
fel or Canal, in which alfo there are a great many other 
lefler Pipes. 

Thofe ftnaller Pipes or Vefiels, which are to be teen 
about H, have other crofs Canals that come out of’em, 
from whence proceed the inward-lying great Mem¬ 
branes, with the Sap that is in them. 

Fig. 6 . M N O Reprefents other Canals that were alio 
cutacrols,and in Fig, 7. A. is alfolhown by P QR., how out 
of the Canals fo divided the Membranes proceed, in which 
moftof the Saps are included, and of which Membranes 
the greateft part of the Aloes-leaf is compos’d ; and thofe 
Membranes, with the Saps that lye in ’em, are fo clear and 
tranfparent, that you can fee nothing but their Circles 
or Circumferences, as in RQSTVWXP. 

Between thefe Membranes there are Canals, but very 
few,, with their Branches, that run the length of the 
Leaf, from whence alfo the Membranes proceed 5 and 
when I took one of thefe Vefiels or Canals furrounded 
with Membranes, and the Matter fhut up in them, and 
feparated a little of it from thofe other afore-mention’d 
parts, fb that it was expefed naked to the Air, it almm’d 
prefently ar;ir a Red Colour, whereas thofe parts that 
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were involved in their Membranes kept, which was a 

little upon the Green. 

This change from Green to Red puts me in mind of 
what I have cbferv’d feveral times in the Eggs of a living 
Crab, which I have taken out of her, and breaking them 
in pieces, view'd them, and perceived that the Matter 
which lay in the Eggshells was Green; but when I .let it 
dry a little, it prefently turn’d from Green to Red. 

I cut the great Canals of another Aloes-lesf, acrofs 
which appear’d Yellow, as did alfo the Sap which came 
out of the inward lying Membranes 5 and when I cut a 
Slip or Slice of fuch a Leaf, which was as thick as the back 
of a Knife, and laid it upon a Clean Glafs Plate, it turn’d 
prefently to a Peach colour, from Yellow as it had before, 
and fo did a fmali drop of the Sap upon the fame Glafs * 
which being almoft dry’d up, there appear’d as many Salt 
Particles in that little Matter, as if the fourth part of it 
had been mixt with Shining Sand. 

I took a little of the aforefaid Sap, and put it upon my 
Thumb-nail, and let it dry there, and obferv’d that it 
left a Yeliowifh Colour behind if, that the Particles of 
Salt had coagulated upon my Nail after the fame manner 
as a Foggy moifture is congealed in Winter on Glafs- 
Windows; and the next day I perceiv’d a Reddifh Colour 
where the Sap had lain, and where it had been thickeft 
the Red was deeper, which we call a Peach Colour. 

I tryed the fame experiment upon two other Nails of 
my Hand, and the fuccefs was the fame, and the Colour 
lafted feveral days. 

I cut a fmali Splinter of the Wood, in which there had 
been fome Sap of the Aloes, but in which at that time there 
was but little Color to be feen, and placing it before a 
Microfcope, I faw that it gradually affum’d a Peach Co¬ 
lour, which in fome places was as bright and as fine as I 
ever beheld with my Eyes. 
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I thought fit to cut off a Slice of the Aloes leaf from 
the thickeft part of it, which appear’d in Ejg. 8. A B G, 
which Letters reprefent the fide of the Leaf that, as I 
imagin’d, was next the Plant $ like as CD A the other 
fide, which one would take to be the Back of the faid 
Leaf. 

That part of the Leaf which we may look upon to be 
the Skin or Rind of it, and in which the Parts reprefent- 
ed in Fig. 1, 2, 3 and 4, are for the mod part (hut up, 
is the Space which ist defcrib’d in Fig. 8. bet ween B F, or 
DH; and between EF k GH lies the fore-mention’d 
Matter, that I liken’d before to a Slimy or Vifcous Sub- 
ftance. 

As for what concerns the farther texture of the two 
particular Aloes leaves, and the Sharp Particles reprc* 
fented by Fig. 2, and that Matter in the great Canal, 
which was at firft Yellow, and foon after turn’d Red 5 I 
could not difcover in the faid Vifcous Matter any Vefi'els 
that run thro the middle of it, like thole which pro¬ 
ceeded out of the great Canals, and fpread themfelves to 
the innermoft parts of the Leaf, and were exceeding final! 
and numerous. 

I placed another Slice of the Aloes-leaf (which was ah 
fo about the thicknefs of the back of a Knife) upon a 
clean Glaft, and view’d it feveral times, for the ftke of 
the fine Peach Colours that were to be feen in it 5 and I 
obferved in the fame, a kind of an oval Figure, that lay 
in exad order, with its Sap (hut up in it, after it had 
been dry about 3 weeks. 

I order’d the Painter to draw it, as you may fee in Fig. 
7. B. DEFGH, which (hows the faid Oval Membrane f 
and FIG deferibes that part which I call the Canal, and 
by which Ifuppofeitis made big, and alfo receives its in¬ 
ward Matter. 

In this Figure one fees a great many Fibres;, which I 
concluded it had borrow’d from other Membranes, as 
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well from thofe that lay upon it, as from thofe that lay 
under it. 

Now if we confider that thefe Membranes can’t be co¬ 
agulated by the Air, fince they are not made by every 
Evaporation or Exhalation of the moifture, but that fuch 
Membranes mufi: be compos’d (without doubt) of an infi¬ 
nite number of Fibres, fo fmall that they efcape our fight, 
we have frefti caufe to ftand amazed, and to fay with our 
felves, what unconceiveable Wonders are fhut up in fuch 
a Leaf 

I thought it not amifs to reprefent a (mall Particle of 
what I call’d the Rind or Bark of the Leaf, as it was cut 
through acrofs, and dry’d up irregularly. 

Fig. 7. A. by R P A B C S QR {hows a fmall part of the 
Leaf, as it was cut off at Fig. 8. betweenDH; and which 
parr, withSQRPA, lay inwards, as is defcribed in Fig. 
8. by H 5 and in the fame Fig. 7. A. lay on the outfideof 
the Leaf, as is fhewn by B C. 

Now thefe parts which in Fig. 7. A are cut acrofs be¬ 
tween A B and C S, are the very lame parts which in 
Fig.3. IK. LM are reprefented lengthwife, with this dif¬ 
ference only, that Fig. 7. A. is drawn from a lefs Mi- 
crofcope. 

One would judge that moft of the afore-mention’d 
Parts are compofed of roundifh Membranes, that include 
a Sap, which Sap was mingled with exceeding fmall green 
Particles, and thofe Particles are fo united to each other 
in right lines, that there is no fpace between them, ex¬ 
cepting that which appears to be Canals. 

I told you above, that I had fqueez’d the Sap out of 
the Aloes Leaf, in order to difcover what Salt-particles 
would coagulate in the fame. 

I placed therefore the faid Sap upon ray Scrutore feve- 
ral times, and always obferved that when the Water was 
moftly evaporated, there remain’d abundance of Salt 
particles behind, which were almoft all of ’em Quadran¬ 
gular 
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gular Figure, and of a Cubical thicknefs, as is reprefen t- 
ed in Fig. 9 between I K« and again fome fmaller, as Fig. 
jo. between L M and others much fmaller, as in Fig. 12. 
nay, fome of them were of that degree of fmallnefs that 
they altnofFefcap’d the fight, even with the help of a 
Micrefcope, infomuch that one could not judge whether 
thofe Salts were round or fquare. 

I obferveH aifo fome Figures of Salt that were compos’d 
of feveral coagulated after fuch a manner that their ftiape 
or form was not to be defcrib’d 5 and amongft others 
there was cfne Salt Particle that was compos’d of four 
others, joyn’d together fourlquare cubically, as is de¬ 
ferred in Fig- 15, between N and O. f faw another 
Salt Hkewife, that was made up of twenty quadrilateral 
Salt particles coagulated together, to wit, five in length 
and four in breadth 5 and another Salt, in which I count* 
ed 30 Particles joyn’d after the fame manner. 

When I took the Sap out of an Aloes Leaf, whofe Vef- 
fels had a Yellow Sap in them, I faw the Salt particles ly¬ 
ing fo clear, as if they were little pieces of Glafs 3 and 
forafmuch as thefe Salt particles lay furrounded with a 
fine Peach colour, the View of it was very agreeable to 
the Eye. 

From my Obfervations on the faid Salts, my thoughts 
wander’d upon the Aloes it felf, as it is ufed in the Apo¬ 
thecary’s Shop. 

Having then taken a piece of Aloes, and beat it final!, 
being wrapt up in a Paper, and put it into a Clean Glafs, 
pouring Rain-water upon it, in which I let it infufe 2 or 
3 days, I pour’d off the top of it, and caus’d it to Eva¬ 
porate, and then difeover’d a great number of Salt par¬ 
ticles, of the fame Ihape and proportion as is deferibed 
by Fig. 10,11,12, and 13. 

There were alfo coagulated a great many Salt particles, 
that were of fuch a figure as is reprefented by Fig. z. 
EFGH* only with this difference, that they were 
Mmmmmmmmmm fome- 
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Something thicker and Alerter alfo in the middle, and 
feme of ’em not fo even or fmooth as in the faid Fig, 2. 

The faid Beer Hotion fent me alfo a little Plant of 
Dragons Blood, in Latin, Lapathum Sangnmeum 5 in 
which I view’d the Stalk of the Leaf after I had cut it 
acrofs, and difeover’d at the fame time feveral particular 
Colours of a light and of a deeper Red, more than one, 
could imagine to fee at one view 1 and I did cbferve in 
the faid Stalk little places in which I could perceive no 
Colour 5 but when I cut the fame Stalk lengthwife I could 
then fee that thofe places were Canals, through which I 
concluded the Red Sap paft, and that thofe many Co¬ 
lours which lay in thofe Canals were a fort of Bladders, 
that contain’d the Sap in them, and that thofe feveral 
Colours were wholly produced by the Sap that ouz’d 
thro the fides of the Canals, and fo made the whole Stalk 
Red. 


V, A Letter from Mr Antony van Leeuwenhoek, 
F. % $. to John Chamberlain, Efq 5 5 . S'. 

concerning Tobacco afbes. 

Delft , Oftob. 3. 1704. 

T Take the Liberty to acquaint you, that foon after 
jL I had communicated to you my Poor Obfervations 
about a Tooth which was thought to have Worms in it, 
&c. I again examin’d the Afhesof Tobacco , and fince 
the Remarks upon that fubjeft are fallen into my hands 
within thefe few Days, I have taken the Liberty of fend¬ 
ing ’em to you, hoping there may be fomething in em 
which may ferve to divert you : The faid Remarks are 
as follows. For 
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